A more informative picture of the HST Ultra Deep Field by Wherry, Nicholas et al.
ar
X
iv
:a
str
o-
ph
/0
40
62
74
v2
  1
2 
Ju
n 
20
04
A more informative picture of the HST Ultra Deep Field
Nicholas Wherry1, Michael R. Blanton1 David W. Hogg1,2
ABSTRACT
The Hubble Space Telescope has obtained some of its well-deserved impact by
producing stunning three-color (RGB) pictures from three-band imaging data.
Here we produce a new RGB representation of the I, V , and B bandpass images
of the HST Ultra Deep Field (HUDF). Our representation is based on princi-
ples set forth elsewhere (Lupton et al 2004, PASP, 116, 133–137). The principal
difference between our RGB representation of the data and the more traditional
representation provided by the Space Telescope Science Institute is that the (nec-
essarily) nonlinear transformation between data values and RGB values is done in
a color-preserving (i.e., hue- and saturation-preserving) way. For example, if one
of the image pixel values saturates the dynamic range of the RGB representation,
all three of the R, G, and B values in the representation are truncated such that
the hue and saturation of the pixel is the same as it would have been if the pixel
had had lower flux but the same astronomical color. This, in effect, makes the
bright parts of the representation an informative color map, not “whited out”
as they are in traditional representations. For the HUDF, this difference is seen
best in the centers of bright galaxies, which show significant detail not visible in
the more traditional representation.
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Fig. 1.— The new representation. Also available as full resolution JPEG image from
“http://cosmo.nyu.edu/hogg/visualization/”.
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Fig. 2.— The traditional and new color representations compared, with traditional on the
left and new on the right. The background looks bluer in the new representation because we
have not done anything to suppress the higher noise in the blue (B band) image. Brighter
galaxies look redder in the new representation primarily because the centers of the galaxies
are saturated to their true color rather than white. A, B, C, and D have red centers which
are obvious in the new image. C, E, and H are lower redshift galaxies, which appear to
be composed of “pastel” colors while B, D and F are higher redshift galaxies, which dis-
play brighter, more saturated colors because the 4000 A˚ break appears in the visual band.
The triple in G shows much more color diversity in the new representation. E and H have
low surface brightness outer features and high surface brightness central features that are
simultaneously visible.
